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The introduction of DNA into microorganisms by transformation is an essential step in recombinant DNA technology. Since only very few organisms are naturally competent (12) , the researcher must seek alternative means of transformation. A broad spectrum of protocols by which competence can be induced in the most extensively used host organism, E. coli , are available (3, 8, 13) , as well as for other organisms (9, 10, 17) . These protocols and their modifications differ in the number of transformants obtained with electroporation as one of the most efficient techniques (5) . In the case of Halobacterium, however, the demand for high concentrations of NaCl required for the maintenance of structural integrity of cells makes the transformation by electroporation impossible. In 1989, Cline et al. (2) described the PEG-mediated transformation of spheroblasted cells of extremely halophilic archaea. Despite some advantages, the protocol has two major problems: ( i ) the possible precipitation of the transforming DNA that is due to lysis of the spheroblasted cells in the presence of PEG and ( ii ) the long incubation period of at least 14 days until transformants become visible (6, 15) . In some cases, this incubation period is significantly prolonged.
Here, I report a novel simple and robust transformation protocol for H. salinarumthat produces stable efficiencies and significantly reduces the incubation period. For the transformation experiments, I used the bacteriorhodopsin (BR)-deficient strain H. salinarumL-33 (18) , which contains an IS H2insert within the naturally occurring gene for BR, bop (4) . Plasmids pFRG6, which covers the entire gene bop (7) , and pFRG bos 6H (M. Pompejus, unpublished data), both derivatives of pUBP2 (1), were used for transformation. In pFRG bos 6H, the coding region of bop has been substituted by the synthetic gene, bos (16) . In addition, both vectors contained all factors necessary for the gene's expression in the archaeon as well as a gene, mev , for selecting transformed H. salinarumby their Mevinolin resistance (Mev r ) phenotype (11) .
Cells were grown at 40°C in liquid complex medium [4.3 M NaCl, 80 mM MgSO 4 , 27 mM KCl, 1% (w/v) Peptone (code 37), pH 7.0] to a density of OD 550 0.9-1.0 and harvested at 3000 × gat 4°C. Cells were washed with icecold FT-buffer (4.3 M NaCl, 27 mM KCl, 100 mM CaCl 2 , 10 mM PIPES, pH 6.8) and suspended in 1 mL icecold FT-buffer. If frozen cells were to be prepared, 10% (v/v) glycerol was added before freezing 100-µ L aliquots at -70°C. Cells were thawed on ice and processed as freshly prepared cells.
A quantity of 1-2 µ g plasmid DNA (solved in 2-5 µ L FT-buffer) was added to a 100-µ L aliquot of concentrated cells, followed by immediate mixing by a gentle flick to the reaction tube. The suspension was left on ice for 15 min and kept at -70°C for 30 min. The mixture was thawed by incubation for 80 s in a 40°C water bath and immediately kept on ice. After addition of 900 µ L ice-cold complex medium, the cells were incubated for 60 min at 40°C without agitation. Finally, the cells were plated by adding 200 µ L of the transformation mixture to 3 mL molten (60°C) overlay medium [complex liquid medium supplemented with 0.7% (w/v) agarose] and pouring onto support plates supplemented with 10 µ g Mevinolin/mL. After solidification of the overlay, the plates were inverted and incubated at 40°C until colonies appeared.
At the Mevinolin concentration chosen, Mev r colonies were never recovered unless plasmid DNA was added. Colonies became visible after seven days with an average transformation frequency (T f ) of 120 transformants/ µ g plasmid DNA for freshly prepared and frozen cells (pFRG6: T f = 120 ±34; pFRG bos 6H: T f = 122± 41).
Transformation efficiencies were constant for the range of transforming DNA added mentioned above. Either bopor bos conferred a red colony phenotype, which is due to the production of BR. There was no obvious color variation within the family of clones obtained from transformation with either one vector, which I take as an indication of the stable and reproducible expression level of bop and bos , respectively. The colony color was more intense with pFRG6.
In summary, I developed a new protocol for the transformation of the extremely halophilic archaeon H. salinarum that is robust and less labor intensive than protocols previously used in many laboratories. The transformation is performed in the presence of high salt concentrations, keeping the cells intact, while the difficult handling of spheroblasts and the presence of PEG is avoided. Therefore, transformation efficiencies may not be decreased because of the precipitation of transforming DNA together with chromosomal DNA. In addition, the protocol is characterized by markedly shortened incubation periods until transformants become visible. Although colony sizes are somehow variable resulting from plating the cells with overlay medium, the production of BR may be easily seen by the red colony phenotype.
I believe that, with the whole genome sequence information for Halobacterium species NRC-1 now available (14), the novel protocol described here will be a useful alternative to the existing protocol and its modifications.
PCR Primers and Conditions for NonMarine Ostracods
BioTechniques 31:1012-1020 (November 2001) Non-marine ostracods, small bivalved crustaceans, are increasingly used as model organisms for evolutionary studies (3) . This is the case for three main reasons. First, ostracods have an excellent fossil record (6) that allows fine-tuned calibration of molecular clocks. Second, the group shows a high frequency of asexual reproduction (4) . Third, the ostracod faenzymemily Darwinulidae is one of the two putative ancient asexual groups in the animal kingdom (7) . All of this makes nonmarine ostracods particularly interesting to study the "queen of evolutionary problems", the benefit of sexual reproduction (2, 9) .
This avenue of evolutionary research requires DNA sequence data, on which phylogenetic reconstructions and estimates of genetic diversities can be based. Although PCR-based techniques are now widely used, few known primers will allow cross-species amplification in ostracods because such primers were mostly derived from distantly related invertebrates, such as Drosophila . Specific primers for ostracods are thus far published for two species only (11, 12) . Furthermore, these belong to two lineages that have been separate for several hundred million years.
Owing to the small size of non-marine ostracods, the amplification of multi-copy regions facilitates both PCR amplification and subsequent cycle sequencing. Such regions can be found in nuclear and mitochondrial DNA. Both genomes are further known to evolve at different rates (8) , and some evolutionary questions such as the origin of asexual clones (11) require nuclear and mitochondrial sequence data. Table 1 therefore includes primers that either amplify part of the nuclear ITS1 region or of the mitochondrial COI or 16S genes. Universal primers are used sucessfully (5,14, 
